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(57) [Abstract] 

[Constitution] A method for activating p-glucocerebrosidase a 
in the epidermis with monoglycosyl sphingolipid. 



[Benefits] Improvement for skin disorders. 
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[Scope of Patent Claims] 

[Claim 1] A method for activating p- 

glucocerebrosidase characterized by using 

monoglycosyl sphingolipid. 

[Claim 2] A method for activating p- 

glucocerebrosidase according to Claim 1 » 

wherein monoglycosyl sphingolipid is p- 

galaclosylceramide. 

[Detailed Description of the Invention] 

[0001] 

[Field of Industrial Application] The present 
invention relates to a method for activating p- 
glucocerebrosidase in the epidermis. More 
specifically, it relates to a method for activating 
P-glucocerebrosidase in the epidermis by using 
monoglycosyl sphingolipid applied externally to 
the skin. 
[0002] 

[Prior Art and Problem to be Solved by the 
Invention] Skin disorders generally mean skin in 
a dry state in which separation phenomena is 
observed in the comeocytes. The occurrence of 
such skin disorders includes due to elution of 
interintercomeocyte lipid such as cholesterol, 
ceramide and fatty acid, degeneration of 
comeocytes resulting from such as ultraviolet 
exposure and use of certain detergent, or 
hypoplastic of transparent barriers resulting from 
disruption of a proliferative and keratosis 
balance in the epidermal cells. With an aim to 
prevent or remedy the skin disorders, focusing 
on intercomeocyte lipid being an essential 
constituent for stratum comeum transparent 
barriers, studies have been made by supplying 
the constituent of intercomeocyte lipid or similar 
synthesized intercomeocyte lipid or by 
administering proliferative and keratosis 
regulators for comeocytes such as EGF 
(Epidermal Growth Factor). 
[0003] Intercomeocyte lipid is lamellar granular 
biosynthesized in the cells of stratum spinosum, 
when stratum granulosum is released into the 
cells under the stratum comeum, extended, 
established a lamellar structure and dispersed 
into the cells. The lamellar granular consists of 
galactosylccramide, cholesterol, ceramide, 
phospholipidsor the like, but, the intercomeocyte 
lipid contains almost no galactosylceramide. In 
other words, as a result of galactosylceramide in 
the lamellar granular being hydrolyzed by P- 
glucocerebrosidase, converted to ceramide, and 
the ceramide establishing a lamellar structure, it 
is considered to improve the formation of a 
stratum comeum transparent barrier as 
intercomeocyte lipid and have a function as a 
barrier for preventing skin disorders. For 
example, a patient with type 2 of Gaucher's 
disease that genetically lacks p- 
glucocercbrosidasc completely was observed to 
have a pathological skin disorder as well as an 



abnormality in the lamellar structure of the 
intercomeocyte lipid in histological study of tlie 
epidermis. Additionally, in transgenic mice 
which were artificially made to lack p- 
glucocerebrosidase, the correlation between an 
abnomiality in the lamellar structure of the 
intercomeocyte lipid and skin disorders was 
found. Furthermore, experimentally, skin 
disorders and an abnormality in the lamellar 
structure of the intercomeocyte I ipid due to 
inhibiting p-glucocerebrosidase have been 
observed. From these facts, it is said that for 
forming a normal stratum comeum transparent 
barrier, galactosylceramide is required to be 
hydrolyzed by p-glucoccrebrosidase into 
ceramide. Therefore, activating p- 
glucocerebrosidase is considered to improve the 
formation of a stratum comeum transparent 
barrier and consequently improve skin disorders. 
[0004] With such background, as an activator of 
P-glucocercbrosidase, SAP-2 that was found in 
the mamiot pancreas and Ala or saposin C that 
was found in the human pancreas with Gaucher's 
disease are conventionally known. 
[0005] However, because these activators are 
protein, applying them externally and activating 
p-glucocerebrosidase in the epidermis become a 
substantial problem with regard to transdermal 
absorbability and safety. In addition, it is 
extremely difficult to apply to the field by 
isolating these proteins. 

[0006] From the above, a convenient method is 
required for activating p-glucocerebrosidase in 
the epidermis. Therefore, inventors in the 
present invention, as s result of keen 
examination on methods for resolving prior 
problems in view of abovementioned 
circumstances, discovered that p- 
glucocerebrosidase in the epidermis was able to 
be extremely easily activated with the following 
method and completed the present inventiori. 
[0007] 

[Means for Solving the Problem] Claim 1 of the 
present invention is a method for activating p- 
glucocerebrosidase characterized by using 
monoglycosyl sphingolipid. Additionally, Claim 
2 of the present invention is a method for 
activating p-glucocerebrosidase according to 
Claim 1, wherein monoglycosyl sphingolipid is 
p-galactosylceramide. 

[0008] Hereinafter, Constitution of the Invention 
is explained in detail. The method for activating 
p-glucocerebrosidase in the epidermis in the 
present invention is achieved by applying a skin 
dmg for external use to the skin such as a 
blended monoglycosyl sphingolipid lotion. The 
monoglycosyl sphingolipid is p- 
galactosylceramide, p-glucosylceramide or other 
synthesized monoglycosyl sphingolipid. 
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[0009] The blending quantity of these 
monoglycosyl sphingolipid in the skin drug for 
external use is preferably 0.005 to 5.0% by 
weight based on the total quantity. With less 
blending quantity than the respective lower limit 
for them, sufficient effects are not obtained for 
the objective of the present invention, as well as 
with more blending quantity than the upper limit, 
effects commensurate with the increase are not 
obtained. 

[0010] Activation of p-glucocerebrosidase in the 

epidermis is generally measured by using p- 

glucosylceramide radiolabeled as a substrate or 

4-methylumbelliferyip-gIucopyranoside being a 

synthesized substrate with homogenate in the 

epidermis as a zymogene. 

[001 1] Hereinafter, the present invention is 

proven based on Embodiments and Comparative 

Examples. 

[0012] 

[Embodiments] 

Embodiment 1 and Comparative Example 1 
Producing a blended cthanol lotion and 
propylene glycol (7:3) containing 1 .0% of P- 
galactosylceramide (derived from beef brain, 
Sigma-Aldrich Corporation, the U.S.), 50 ^il had 
been applied as a sample on the back skin of 5 
hairless mice (l6 weeks old) as a group once a 
day consecutively for 10 days. The experiment 
in which the concentration of p- 
galactosylceramide had been changed was meant 
as Embodiment 1 . Additionally, a blended lotion 
of only propylene glycol and ethanol not 
containing p^galactosylceramide was also 
applied. TTiis experiment was meant as 
Comparative Example 1 . 

[0013] Extracting the skin 24 hours after finally 
applying the sample in Embodiment 1 and 
Comparative Example 1 , and removing the 
subcutaneous adipose tissue as quickly as 
possible, it was left in the 2N sodium bromide 
solution at 37°C for 2 hours. Subsequently, 
separating the epidermis with tweezers, 
homogenate was prepared by using polytron 
homogenizer (manufactured by Kinematica AG 
Company, Switzerland) in the phosphate 
buffered saline iced and diluted by 10 times. 
[0014] p-glucocerebrosidasc activation was 
measured according to the method of Miel and 
Vanderbrook (British Journal of Dermatology, 
vol. 95, pages 271 to 274, 1976). In other words, 
adding 500 ^l of buffer solution (pH 5.6) of 100 
mM citric acid and 200 mM phosphate, and 500 
Hl of buffer solution (pH 5.6) of 10 mM 
taurocholic acid, 100 mM citric acid and 200 
mM phosphate to 50 \i\ of homogenate, it was 
heated at 37**C for 10 minutes. Subsequently, 
adding 50 \i\ of 0.5 mM 4-m ethyl umbel liferyU p- 
Dglucoside (Sigma-Aldrich Corporation, the 
U.S.), it was heated at 37°C for 60 minutes. 



After that adding 200 mM sodium carbonate- 
sodium hydrogen carbonate buffer (pH 10.5), the 
fluorescence intensity was measured with 
excitation wavelength 360 nM and absorption 
wavelength 450 nM. Based on the calibration 
curve created according to the fluorescence 
intensity of the standard 4-m ethyl umbel I iferone 
(Sigma-Aldrich Corporation, the U.S.), the 
enzyme activity was calculated. 
[0015] Comparative Examples 2 and 3 
In order to prove specificity of p- 
glucocerebrosidase activation, adding 
conduritol-p-epoxide (Sigma-Aldrich 
Corporation, the U.S.) known as a specific 
inhibitor of p-glucocerebrosidase at the final 
concentration 50 nM, the enzyme activity was 
measured in the same manner as above. In other 
words, the enzyme sample of Embodiment 1 
added conduritol-p-epoxide is Comparative 
Example 2, and the enzyme sample of 
Comparative Example 1 added conduritol-p- 
epoxide is Comparative Example 3. 
[0016] Fig. 1 shows the measurement results for 
Embodiment 1 and Comparative Examples 1 , 2 
and 3 of p-glucocerebrosidase activation in the 
epidermis. 

[0017] In these results, from the comparison 
between a lotion containing p- 
galactosylceramide (Embodiment 1) and a lotion 
not containing it (Comparative Example 1 ), 
significant differences between Embodiment 1 
and Comparative Example 1 were observed at the 
risk ratio 1% or less, and it was found that p- 
galactosylceramide increased P- 
glucocerebrosidase activation in the epidermis. 
Furthermore, in the Comparative Example 2 ,3 
wherein conduritol-p-epoxide as a specific 
inhibitor of p-glucocerebrosidase was added, 
activation of enzyme was not much observed. 
Thus, this means that P-glucocerebrosidase 
activation was specifically measured in the 
present measurement condition. 
[0018] Embodiments 2 and 3 and Comparative 
Examples 4 and 5 

Producing a lotion with blended solution of 
propylene glycol and cthanol (7 : 3) containing 
0.1% or 1 .0% of p-galactosylceramide (derived 
from beef brain, Sigma-Aldrich Corporation, the 
U.S.) as the base agent, samples were made for 
Embodiments 2 and 3. Additionally, producing a 
blended lotion of only propylene glycol and 
ethanol not containing p-galactosylceramide, a 
sample was made for Comparative Example 4. 
Furthermore, producing a blended lotion of 
propylene glycol and ethanol (7 : 3) containing 
1 .0% of ceramide (Sigma-Aldrich Corporation, 
the U.S.), a sample was made for Comparative 
Example 4. These samples had been applied 30 
^1 on the back skin of 5 hairless mice (9 weeks 
old) as a group once a day for 10 days. 
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Subsequently, p-galactosylceramide activation 
was investigated by the similar method of 
Embodiments I and 2. Fig. 2 shows the results. 
[0019] In these results, from the comparison 
between a lotion containing (Embodiments 2 and 
3) and a lotion not containing (Comparative 
Example 4) p-galactosylceramide or a lotion 
containing ccramidc (Comparative Example 5), 
significant differences between Embodiments 2, 
3 and Comparative Examples 4 or 5 were 
observed at the risk ratio 0. 1 % or less, and it was 
found that ^galactosylceramide increased p- 
glucocerebrosidase activation in the epidermis 
but ceramide did not. Such a method for 
increasing p-glucocerebrosidase activation 
showed a new method for preventing and 
protecting from skin disorders. 



[0020] 

[Effect of the invention] As mentioned above, it 
is clearly shown that the present invention 
provides a convenient and excellent method for 
activating p-glucocerebrosidase in the epidermis. 
Also, the present invention makes possible a 
new way to prevent and be protected from skin 
disorders. 

[Brief Description of the Drawings) 

[Fig. 1] Fig. 1 shows the measurement results for 

p-glucocerebrosidase activation in Embodiment 

1 and Comparative Examples I, 2 and 3. 

[Fig. 2] Fig. 2 shows the measurement results for 
p-glucocerebrosidase activation in Embodiments 

2 and 3 and Comparative Examples 4 and 5. 
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Fig. 1 
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